j Abstract Background Suicide represents 1.8% of the global burden of disease, yet the prevalence and correlates of suicidal behavior in low income countries are unclear. This study examines the prevalence, age of onset and sociodemographic correlates of suicide ideation, planning, and attempts among South Africans. Method Nationally representative data are from the South Africa Stress and Health Study (SASH), a national household probability sample of 4,351 South African respondents aged 18 years and older conducted between 2002 and 2003, using the World Health Organization version of the composite international diagnostic interview (CIDI). Bivariate and survival analyses were employed to delineate patterns and correlates of nonfatal suicidal behavior. Transitions are estimated using life table analysis. Risk factors are examined using survival analysis. Results The risk for attempted suicide is highest in the age group 18-34 and Coloureds had highest lifetime prevalence for attempts. Cumulative probabilities are 43% for the transition from ideation to a plan, 65% from a plan to an attempt, and 12% from ideation to an unplanned attempt. About 7.5% of unplanned and 50% of planned first attempts occur within 1 year of the onset of ideation. South Africans at higher risk for suicide attempts were younger, female, and less educated. Conclusions The burden of nonfatal suicidality in South Africa underscores the need for suicide prevention to be a national priority. Suicide prevention efforts should focus on planned attempts due to the rapid onset and unpredictability of unplanned attempts.
Introduction
The World Health Organization estimates that in 2002 alone, approximately 877,000 deaths worldwide were due to suicide [35] , making it an important worldwide public health concern for high income as well as low income countries [18] . While there is a wealth of research literature on suicide and nonfatal suicidal behavior in high income countries such as the United States [14, 15] , the United Kingdom [23] , and Australia [33] , information on the prevalence and trends of suicide and nonfatal suicidal behavior in low income countries is often scarce. When data are available, it is believed that they underestimate rates of suicidal behavior in low income countries [34] . Suicide prevention efforts should be based on sound epidemiological research, which can constitute a primary and necessary building block to inform universal, selective, and effective prevention strategies [9, 34] . Therefore, the need to have more reliable and extensive scientific data on nonfatal suicidal behaviors from low income countries is critical, as these are among the strongest predictors of suicide [11] . This report presents for the first time nationally representative data on the prevalence and risk factors of nonfatal suicidal behavior in the South Africa Stress and Health Study [36] .
The most current data on suicidal behavior in South Africa is available primarily from the Durban parasuicide study (DPS), a large, multicenter program involved in studying suicidal behavior in South Africa, as well as data from South African national injury mortality surveillance system (NIMSS) [19, 28] . While programs such as the DPS and NIMSS are working to increase accuracy in the reporting of fatal suicidal behavior in South Africa, there is no current systematic national data collection of nonfatal suicide behavior [28] . While completed suicides represent a major public health problem, they represent only a small fraction of suicidal behaviors. It is commonly known in suicide research that the strongest predictor of suicide is a prior experience of nonfatal suicidal behavior [11] . Research in South Africa has estimated that at least twenty nonfatal suicide attempts occur for every death by suicide [25] , yet nationally representative research on nonfatal suicidal behavior is lacking. The substantial body of South African research on nonfatal suicidal behavior tends to be based on clinical and community samples and often does not present data from the largest ethnic group, namely those of African descent, that is, Blacks [22] . National estimates of the lifetime prevalence and correlates of suicide ideation, planning, and attempts among South Africans, including specific cultural groups, are reported for the first time using the recently collected South Africa Stress and Health Study (SASH).
Method
The SASH study, collected between January 2002 and June 2004, was a national probability sample of 4,351 adult South Africans living in both households and hostel quarters [37] . Hostel quarters were included to maximize coverage of the nation's young working age males, many of whom lived in these urban group quarter constructed by mine owner during the Apartheid era to house and control the migrant laborers, South Africa's primary labor reserves. The sample did not include individuals in institutions or in the military. Individuals of all racial and ethnic backgrounds were included in the study. The sample was selected using a three-stage clustered area probability sample design. The first stage involved the selection of stratified primary sample areas based on the 2001 South African Census enumeration areas (EAs). The second stage involved the sampling of housing units within clusters selected within each EA. Within each of these strata, 600 households were listed from maps, census data, or aerial photographs. Sampled residences were stratified into 10 diverse housing categories: Rural-commercial, agricultural, rural traditional subsistence areas, African townships, informal urban or peri-urban shack areas, Coloured townships, Indian townships, general metropolitan residential areas, general large metropolitan residential areas, and domestic servant accommodation in urban areas. The third stage involved the random selection of one adult respondent in each sampled housing unit.
Since the data collection procedure proceeded province by province, cohorts of 40-60 SASH interviewers in each province were trained in centralized group sessions lasting one week. [2] , while good validity of CIDI diagnoses compared to diagnoses based on blinded clinical reappraisal interviews have been found in WMH methodological studies [10] . The translation of the English version of the CIDI into the five other languages used in the SASH was carried out according to WHO recommendations of iterative back-translation conducted by panels of bilingual and multilingual experts. Discrepancies found in the back-translation were resolved by consensus of an expert panel.
Respondents were screened in to the suicidality section of the WMH-CIDI if they answered affirmatively to the question ''Have you ever seriously thought about committing suicide?'' These respondents are said to have engaged in suicidal ideation and will be referred to as ideators in this report, while those answering negatively will be referred to as non-ideators. Only the ideators went on to answer questions to determine if they ever made plans to commit suicide (''Have you ever made a plan for committing suicide?'') and if they ever attempted suicide (''Have you ever attempted suicide?''). Information on the age of first occurrence of the three main outcomes was also obtained. To get a better understanding of the progression from ideation to attempt, we also examined three conditional associations corresponding to different pathways individuals may follow from suicidal ideation to attempted suicide: plan given ideation, attempt given ideation but no plan (unplanned suicide attempt), and finally attempt given ideation and a plan (planned suicide attempt) [15] . Four additional control variables were constructed to assess the age of onset, time since onset of ideation, whether respondents had a plan, and time since onset of plan.
j Sociodemographic status
Sociodemographic correlates include age, sex, race (Africans, Coloured, Indian, White), and marital and employment status. The marital and employment status was coded to differentiate whether the suicide-related events occurred prior to the respondents' first employment or before getting married. Educational status was divided into five groups: no formal education, elementary school education (one to 7 years of education), some high school education (8-11 years), high school education completed, and tertiary education. Cohort was coded to differentiate respondents born in the age groups 18-34, 35-49, 50-64, and 65 and older.
Analysis procedures
All analyses were weighted to be nationally representative of the populations and subgroups of interests and were carried out using the SAS Version 9.1.3 software package [24] . Univariate crosstabulations were used to calculate the nationally representative prevalences of the suicidal behaviors by sociodemographic characteristics. Life table methods were used to derive the age of onset distributions. Discrete-time survival analysis with time-varying covariates was used to study the risk factors of lifetime suicide ideation, plans, and attempts [7] . Retrospective reports were used in the survival analyses to create the time-varying risk factors (e.g., ages of changes in marital status, [12] and to date the ages of onset of the seven risk pathways to suicide (i.e., ideation, attempt, planning, planning among ideators, attempts among ideators, attempt given ideation but no plan, and finally attempt given ideation and a plan). Graphical and statistical techniques were used to assess each of the risk factors for proportionality of hazards. The ages of onset, as well as a time-varying marital and employment status, and time since onset of ideation or plan risk factors, were determined from the respondents' retrospective reports.
In order to account for the stratified multistage sample design, the data were weighted to adjust for differential probability of selection within households as a function of household size and clustering of the data, and for differential non-response. A poststratification weight was also used to make the sample distribution comparable to the population distribution in the 2001 South African Census for age, sex, and province ( Table 1 ). The weighting and geographic clustering of the data were taken into account in data analyses by using the jackknife repeated replications (JRR) simulation method implemented in a SAS macro [17] . The JRR estimates adjust for the clustering and weighting of cases. The survival coefficients were exponentiated and are reported below in the form of odds-ratios. The 95% confidence intervals of these coefficients are also reported and have been adjusted for design effects. Multivariate tests are based on v 2 's computed from coefficient variance-covariance matrices that were adjusted for design effects using JRR. When a result is specified as being ''significant'' below, it is referring to statistical significance based on two-sided design-based tests evaluated at the 0.05 level. Table 2 presents the estimated lifetime prevalences of suicidal behaviors. The estimated lifetime prevalences (with standard errors in parentheses) of suicide ideation, plans, and attempts among South Africans are 9.1% (0.7), 3.8% (0.4), and 2.9% (0.3), respectively. There were noticeable gender differences, with females reporting twice as many attempts as males, 3.8% (0.5) and 1.8% (0.3), respectively. The reported rate of attempted suicide varies significantly by race, with Coloureds [mixed racial origin) (7.1%; SE: 1.3) reporting levels of attempted suicide that were approximately three times higher than any other are racial groups, including both Whites (2.4%; SE: 0.7) and Africans (2.4%; SE: 0.3).
Results j Prevalences
The conditional probability of ever making a plan among lifetime ideators is 41.7% (2.3), while the conditional probabilities of making an attempt among ideators are 31.7% (2.6) with a plan and 11.2% (2.3) without a plan; 60.5% (4.5) of attempters reporting that they had a plan prior to making their first attempt. An ethnicity analysis reveals important differences in the conditional probability of making an attempt among ideators without a plan. Africans (5.6, SE: 1.5) are less likely to engage in unplanned suicide attempts, while Coloureds (33.4, SE: 9.6) reporting the highest level of unplanned suicide attempts.
j Age of onset distributions Figure 1 show the median ages of onset for initial suicide ideation, plans, and attempts. These curves shows that the median ages of onset for ideation and planning are in the late twenties, but for attempts the median age of onset is the early thirties. A comparison of the curves for suicide planning and attempts reveal that the onset of suicide planning lags behind attempts for the ages 10-20 years, suggesting that unplanned suicide attempts are more common than planned attempts for those younger age groups. Figure 2 displays curves representing how soon after initial ideation onset respondents progressed to more serious suicidal behaviors. The curves show that progression from ideation to first onset of a plan, from a plan to first attempt (planned attempt), and from ideation to first attempt in the absence of a plan (unplanned attempt) are all highest in the first year after onset of the earlier stage. The risk of an attempt is substantially greater in the presence of a plan. While attempts are almost exclusively confined to the first year after ideation onset in the absence of a plan, the risk of an attempt among ideators with a plan continues for many years after their first onset of ideation, approximately 8 years longer than those making unplanned attempts. In all, roughly 7.5% of unplanned attempts and 50% of planned attempts occur within one year of the onset of ideation.
j Socioeconomic risk factors
Risk of a suicide attempt is significantly associated with being female, being in the age group 18-34, and having low/medium education levels (Table 3 ). In addition, attempted suicides are less likely to occur prior to starting formal employment (OR = 0.5, 95% CI 0.3-0.8). The higher odds of an attempt among women compared with men reflect both a higher conditional odds of an attempt among ideators and higher conditional odds of an attempt among ideators with a plan. There is no significant gender difference in the odds of making a plan among ideators. The higher odds of an attempt in the younger than in the older cohort is also due to two significant pathways: a higher unconditional odds of initial ideation (OR = 9.6) and planning (OR = 19.0). The results for cohorts also suggest the presence of a linear trend for the three outcomes (i.e., ideation, plan, 
Discussion
Reported for the first time are important ethnic differences among South Africans in the lifetime prevalence of suicide ideation, planning, and attempts. The 2.9% lifetime prevalence estimate of attempted suicide among South Africans is within the range of the 4.1-4.6% reported for American samples [13, 14] . Coloured South Africans reported a 7.1% prevalence rate of attempted suicide, which was the highest, reported in this general population survey. Coloureds' patterns of suicidal behavior might represent their levels of stressful adjustment to South Africa's rapid political and socio-economic transitions [5] , wherein they are not experiencing growths in employment and other social opportunities they once held over Africans under apartheid. A lack of an external source of blame for hardships, combined with expectations of a high quality of life in post-apartheid era, has also been proposed to explain racial differences in suicide risk in South Africa [4] . Reasons for the substantially higher risk for attempted suicide among Coloureds and planned attempts must be examined in future research that attends to these hypotheses, including examining the role substance abuse among Coloureds, as well as other unique stressors for this population in a post-apartheid society.
Similar to the results for the United States based on the National Comorbidity Survey and National Survey of American Life, SASH data indicate that the greatest risk of progressing to suicide planning and to attempts among ideators occurs within the first year after ideation onset. The SASH finding of rapid transition from first onset of suicide ideation and plans to attempts cannot be compared with previous research on South Africa as no other population surveys examine this issue. Notably, ideators with a plan continued to make initial suicide attempts up to 21 years after the first onset of ideation. The higher prevalence of attempted suicide among females is consistent with previous studies of South African suicidal behaviors [27] . In addition, the 9.1% estimated prevalence of suicide ideation is comparable to previous estimates from studies using clinical samples [6, 27] .
The SASH provides the first nationally representative general population data on the estimated age of onset distributions, the intercohort differences, and 
.00* 0.000 98.3** 0.000 1,150.3** 0.000 correlates of lifetime suicide attempts for South Africans. The finding that the risk for attempted suicide is highest in the age group 18-34 is consistent with independent evidence that younger South Africans are at significantly higher risk of nonfatal suicidal behavior [8, 19, 29] . Research on the reasons for the higher suicide risk among younger South African are unclear [28] , yet tenable hypotheses are abundant, including younger Africans having to face higher levels of stress [32] stemming from experiences of human rights violations (even though one would think these are more common in older Africans who lived through apartheid and social role transformations) [26, 30, 31] , and the onset of diseases such as HIV/AIDS [21] in this age group. The relationship between the risk for suicide attempts and other sociodemographic correlates is consistent with previous results based on crosssectional surveys and clinical or community samples. For instance, previous research has established that there is an inverse relationship between education and attempted suicide [15] . According to our analyses, South Africans with low to medium levels of education (high school education) were more likely to have attempted suicide than those with higher levels of education. The higher risk for the onset of attempted suicide after first employment might be due to unique stressors associated with employment in South Africa, particularly for Coloured and Africans, who are more likely to be employed in low class jobs. The risk of suicide is greater for workers in occupations of lower prestige, class, and salary [3] . Analyses showed that marital status, though often found to be an important correlate [20] , was not a significant predictor of suicide planning or attempts.
j Limitations
The SASH findings must be considered in the context of several important limitations. First, the results reported here are limited by the fact that we do not know the extent to which cultural factors affected the willingness of our respondents to either admit or recall suicidal behavior over their lifetime and does this bias vary by ethnicity. The study results may also be affected by recall bias associated with the respondents' age and mental health status. Second, the SASH is retrospective and cross-sectional; thus the prevalence estimates are likely to be lower-bound estimates [15] . Third, the validity of the CIDI in the different ethnic groups studied in this survey might bias our results, particularly on the measures of ideation, plans, and attempts. Despite these constraints and the possibility that they may well have different effects in the different ethnic groups, the effect of most of the limitations noted above is to make our estimates of non-fatal suicidal behavior more conservative than might otherwise be the case.
In conclusion, the SASH provides the first nationally representative general population data on lifetime estimates of suicide ideation, planning, and attempts among South Africans. The study results provide evidence that South Africans engage in suicidal thought and behaviors at levels nearly comparable to other nations. Prior to this study, relatively little was known about the ethnic differences in the national prevalence of nonfatal suicidal behavior among South Africans. The results of the study should impact physicians and mental health professionals who screen for risk for suicide. For instance, the higher reported rates of attempted suicide, notably among Coloured South Africans, and the role of ethnicity should be addressed in future research and considered by clinicians when screening and treating South Africans who might be suicidal. Clinicians should also consider the higher risk for unplanned attempts in young South Africans adults versus a greater likelihood of planned suicide attempts in older adults.
